Utilization of Zwitterion-based solutions to dissect the relative effects of solution pH and ionic strength on the aggregation behavior and conformational stability of a fusion protein.
Solution pH and ionic strength (I) have complex effects on protein stability. We developed an experimental approach based on exploitation of the zwitterionic characteristic of amino acid molecules to probe the relative contribution from each. A variety of types of amino acid solutions were adopted to investigate the effects of pH and I in a manner that allows independent evaluation of each factor. The same effect could not be achieved using conventional buffer solutions. Size-exclusion chromatography, capillary differential scanning calorimetry, and fluorescence spectroscopy were utilized to probe the protein aggregation and conformation. The results suggested that, in addition to pH, solution ionic strength as a function of ionization state of the amino acid molecules and the ions introduced by pH adjustment played an important role in the aggregation and conformation of the protein studied. This experimental approach offers a useful tool to aid fundamental understanding of the relative effects of solution pH and ionic strength on protein stability.